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I. Introduction
The school closures through the pandemic have forced school districts to
switch to remote instruction (Lake & Dusseault, 2020). However, its impact and
effectiveness have been the biggest question and are yet to be determined,
considering teachers', parents', and students' limited experience with remote
learning coupled with gaps in technology access (Kuhfeld et al., 2020). Similarly,
Special Education teachers have faced challenges, including a lack of
coordination and communication from parents, a lack of abilities from students,
and difficulties adapting materials to online learning (Supratiwi, Yusuf, &
Anggarani, 2021). Other challenges have included difficulty by Special Education
service providers to adequately meet the requirements of the Individualized
Education Plan, especially the ones with significant disabilities, meeting their
need for a more structured and interactive environment (Smith, 2020). Likewise,
there have not been enough distance education resources for this group of
students, including the ones with varied development disabilities, that directly suit
their needs (Ayda, Bastas, Altinay, & Dagli, 2020). Students with disabilities have
been more concerned about distance education than their peers (Zhang et al.,
2020). Specifically, students with Attention Deficit Hyperactivity Disorder (ADHD)
have been reported to have remote learning difficulties attributed to fewer
adolescent routines, higher negative affect, and more difficulty concentrating
because of COVID- 19 (Becker et al., 2020).
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Additionally, science teachers and students had difficulty addressing the
science standards, as revealed in the data on student engagement, student
learning, and implementation of Scientific and Engineering Practices (Macias,
Iveland, Rego, & White, 2022). Teachers noted challenges with engaging
students, their personal concerns, and accessing administrative support
(Akerson & Carter, 2021).
While the world is optimistic as it is at the tail end of the pandemic, it is
essential to note that scholars made some projections on the impact of the
pandemic on student learning. Per projections, school closures could result in a
loss of between 0.3- 1.1 years of school change for quality. Globally, close to 11
million primary to secondary students could drop out. Groups such as girls,
minorities, and persons with disabilities are more negatively impacted by school
closures (Azevedo, Hasan, Goldemberg, Geven, & Iqbal, 2021). Additionally,
projections posited significant academic impacts from school closures, especially
in mathematics (Kuhfeld & Tarasawa, 2020).
The critical part of this picture is that for years now, the achievement gaps
in science of students with disabilities have stealthily and steadily been widening.
According to the National Assessment on Educational Progress (NAEP), Nation's
Report Card in Science (2021), students with disabilities earned an average
scale score of 124,126,124 respectively, or below basic for 2009, 2015, and 2019
while students without disabilities had had average scale scores of 153, 156, and
156 respectively or within the basic level. It should be noted that the NAEP Basic
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level means partial mastery of prerequisite knowledge and skills essential for
NAEP proficiency. While the data show a considerable gap between students
with and without disabilities, the trend for 4th-grade students with disabilities
shows that the 2019 score is significantly lower than in 2015.
In addition, the 2012 and 2018 Program for International Student
Assessment (PISA) results show that only 29 percent of U.S. students scored at
or above level four in science proficiency. This data means that more than 70
percent of U.S. students need help connecting science to real life or integrating
science across disciplines (Therrien, Taylor, Hosp, Kaldenberg, & Gorsh, 2011).
Moreover, they show that seventeen countries in the same organization have
scored higher in science than the U.S. (OECD, 2019).
The increase in science achievement gaps has snatched away
opportunities from students with disabilities in K-12 education, collegiate, and
post-college, thus, affecting their lives. This achievement gap might "imply that
stakeholders, including scholars, doubt that people with disabilities can succeed
in STEM education and related careers" (Lee, 2014, p. 261). Ryan and Bauman
(2016) reported that only 78.6% of students with disabilities graduated from high
school. The Americans with Disabilities: 2010 Household Economic Studies
reports show that only 41.1% of individuals with disabilities in 2010 had a job
compared to 79.1% of individuals with disabilities who were employed (Brault,
2012). Persons with disabilities have fewer opportunities to pursue science and
technology careers (Alston & Hampton, 2000). They, along with women and
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three racial and ethnic groups, are underrepresented in Science and Engineering
for education and employment (Hamrick, 2019; National Science Foundation,
2017).
The extent of COVID-19 impact on student learning, especially that of
students with disabilities, is yet to be determined entirely although scholars
determined that they will be impacted. Given the projections of its adverse
academic impact determined by the scholars, COVID- 19 pandemic may have
exacerbated the existing science achievement gaps among students with
disabilities.
The above statistics are compelling! They show gaps in science
achievement that have potentially contributed to many undesirable predicaments
of individuals with disabilities. Currently, gaps may have increased due to the
COVID- 19 school closures as projected and determined by scholars and
researchers. These statistics call for a solid response to ensure that individuals
with disabilities, while in school, get quality instruction in the classroom, including
science. After all, "some reasons for students with disabilities' poor performance
in science achievement can be partially traced to how science instruction occurs"
(Taylor, Tseng, Hand, Murillo, & Therrien, 2018, p. 2).
In response, this literature review examines research studies that can help
address science achievement gaps among students with disabilities caused by
the COVID- 19 pandemic and the ongoing instructional gaps.
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II. Traditional Instruction and Its Alternatives
Recognizing that science education is needed to develop holistic
and globally competitive individuals in the 21st century, students with disabilities
should receive support in a science classroom, as they could have substantial
deficits and difficulties in one or multiple aspects of their educational progress
(Collins & Fulton, 2017). One example is Learning Disabilities which are
neurobiologically based, involve cognitive processes, and affect learning
(Gartland & Strosnider, 2018).
In the above circumstances, this literature review examines into research
studies that can help address the science achievement gaps among students
with disabilities post COVID- 19 pandemic.
Currently, several research studies look into the different practices and
avenues as alternatives to traditional instruction to promote better
implementation of science instruction and a better understanding of science
concepts as traditional science instruction has emphasized textbook reading and
lectures (Therrien, Taylor, Watt, Kaldenberg, 2014). Instruction that is more
focused on memorization of terminology with heavy use of textbook and lecture
presentation of the lesson is not effective at engaging students with disabilities
(Taylor et al., 2018). A few modes of content delivery or instructional strategies
geared towards science instruction, especially in Life Sciences and Biology, that
students generally take are being looked at. They include using Flipped
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Classroom Model, Universal Design for Learning (UDL), instructional technology
integration, and other instructional approaches. The current realm of research
and literature has offered a plethora of findings around these areas that could be
beneficial to students with disabilities, thus, potentially narrowing the science
achievement gap. The results of these studies are innovative, non-traditional,
and proven effective in the science classroom.
Traditional Instruction
Understandably, students with disabilities have challenges accessing the
curriculum due to their disabilities. Depending on their exceptionalities, students
with disabilities may demonstrate a wide array of social-emotional issues,
language difficulties, organizational problems, low- level reading and writing skills
that can hinder science achievement (Steele, 2007). For example, students with
learning disabilities have a least one academic ability in the area of reading,
writing, or math that is low, which may hinder them from learning science
effectively (Demirdag, 2014). Students with disabilities come to a teacher's
science class with low vocabulary scores than their peers; therefore, they will
struggle with high school content. Students with disabilities who score below their
peers on vocabulary measures struggle with high school content, as posited by
Kennedy, Rodgers, Romig, Lloyd, and Brownell (2017).
Additionally, several science concepts could be more challenging. For
instance, Biology has challenging concepts that require memorization (Etobro &
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Fabinu, 2017). Cimer (2012) and Tekkaya, Ozkan, and Sungur (2001) found
mitosis, meiosis, genes and chromosomes, hormones, mendelian genetics, and
cells to be difficult, as perceived by high school students. These topics can be
complex due to their nature (abstractness, complexity, and misconception),
insufficient instructional materials and strategies, attitudes of students toward
Biology, and teachers' style in teaching the content (Cimer, 2012; Chavan, 2016;
Etobro & Fabinu, 2017). So, using traditional science instruction poses an
insurmountable challenge among our students with disabilities because of the
content and the nature of student disabilities. Using traditional instruction is not
helping these same students; it creates an unnecessary difficulty for them. It’s
impact to students with disabilities have been a concern.
Science teachers, using traditional instruction, are lecturing students who
record information from the textbook and try their best to memorize the one or
one-and-a-half-hour worth of information for the test (Taylor et al., 2018). When
the teacher is lecturing, one can almost imagine that students, including the ones
with disabilities, receive the same materials. Likewise, one can picture that
lecturing means that the teacher is up front; therefore, students with disabilities
will have limited to no chances of assistance --be it read aloud, one-on-one
feedback, rereading information, or adapted materials. Students, through
lecturing, are not learning the material, and they forget them, leaving the students
with disabilities behind further (Taylor et al., 2018). Due to the number of
information received, these same students will not be able to retain as much
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information. When the information to be held exceeds the working memory
capacity, one experiences a cognitive overload and cannot retain the information
(Puma, Matton, Paubel, & Tricot, 2018). "Traditional textbook-driven science
instruction has not been the best means for students with disabilities to learn
science content" (Rizzo & Taylor, 2016, p. 2). The study of Chang and Mao
(2001) found that students in traditional instruction had significantly lower
achievement scores than those non- traditional (inquiry-based instruction). It also
found that student attitudes towards the topics covered significantly differed in
favor of non-traditional teaching. The traditional method, in this study, used the
lecture method from textbooks with clear explanations and occasional
demonstrations of the topic.
A dissertation by Rothman (2013) examined the impact of traditional and
non-traditional (computer-based instruction). It showed that the latter significantly
improved the students' (participants') attitudes toward science learning and their
level of language development. Without innovative modes of instruction that
reach the students with disabilities accommodating and adapting to their needs,
teachers will have enormous difficulties bridging this achievement gap. This
bridge starts with recognizing students' needs and understanding their
disabilities. The lecture-style presentations or textbook-focused instruction poses
an enormous challenge among students with disabilities; thus, it is ineffective for
them. Heavy cognitive loads work against their abilities and strengths (Taylor et
al., 2018). There are solid ways, based on research studies, to address the gap
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in science achievement among students with disabilities post COVID- 19
pandemic.
The Alternatives to Traditional Instruction
Flipped Classroom. A flipped classroom is characterized by course
structure: instructional content (e.g., prerecorded class lectures) is assigned as
homework before coming to class" (Tucker, 2012, as cited in Delozier and
Rhodes, 2016, p. 141). The in-class time for the flipped classroom involves
working on problems, digging deeper into concepts, and collaborating with
classmates and teachers (Findlay- Thompson, and Mombourquette, 2014, as
cited in Delozier and Rhodes, 2016, p. 141). Having students learn instructional
content outside the classroom increases the teacher's time to work with the
individual student one-on-one (Roehl et al., 2013, as cited in Delozier and
Rhodes, 2016, p. 141). Teachers do not have to be professional producers in
developing materials for the flipped classroom, such as videos. However, they
might need software to create videos, or they can use websites such as Khan
Academy, YouTube, or Ted (Ozdamli & Asiksoy, 2016).
The study of DeLozier and Rhodes (2016) looked into what is involved in
the flipped classroom. They identified them as out-of-class lectures through
videos, other resources, and in-class activities. The in-class active learning
activities include class participation and discussion, pair-and-share activities,
student presentations, question-and-answer activities, and individual or paired
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quizzes. The study concluded that the out-of-class lectures (i.e., videos) must be
followed up with active learning activities in the classroom to affect learning. In
addition, the research studies cited Prince (2004) stating that these out-of-class
videos pave the way for increased time for in-class activities to foster more active
learning among students.
Ozdamli and Asiksoy (2016) concluded that implementing innovative
approaches such as the flipped classroom should be done purposefully and with
structure. They further indicated that innovative approaches to instruction, such
as flipped classrooms, can be used in the classroom. The researchers believed
that the presentation of the flipped classroom approach has to be done
cognitively and practically. They posited that its increase in implementation relies
on educators' positive development in desire, interest, and motivation to use
multiple pieces of equipment to carry out the flipped classroom.
Delozier and Rhodes (2016) and Ozdami and Asiksoy (2016) in their work
have pointed out and discussed the opportunities that students with disabilities
can leverage in learning science content. With the flipped classroom, students
can learn the materials in advance at their own pace given appropriate
materials—a much-needed adaptation for students with disabilities. They
potentially can have more time to receive individual support from the teacher as
the model is designed for the teacher to have in-depth treatment of the content
and individualized interaction with the students. Students are in a structured
classroom that will allow them to learn the content systematically. These aspects
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of the learning experiences of students with disabilities are integral to their
progress in the content.
Impacts of Flipped Classroom. Multiple researchers looked into the
factors that surround the flipped classroom and how they affect instruction in the
classroom. The reviewed works below examined the model in an inclusive
classroom and yielded favorable effects of the use of flipped classrooms on
students, teachers, and classroom instruction. Each study yielded results similar
to other studies regarding teacher practices, impact on student growth and
academic performance in science, and student behaviors in engaging science
lessons.
Altemueller and Lindquist (2017) reviewed the different inclusive practices
of the flipped classroom model that could benefit students, including the ones
with learning concerns. It also provided flipped classroom implementation
strategies and resources for educators who would like to implement the flipped
classroom. This study that reviewed the different flipped classroom research
studies from different countries qualitatively found that implementing the flipped
classroom included beginning slowly and collaborating with colleagues to
increase capacity and speed. In addition, the study concluded that flipped
classroom fosters differentiation for students with learning difficulties, self-pace, a
sense of responsibility for students, increased cooperation and cooperative
learning, and immediate and regular formative feedback. These similar student
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behaviors are likewise discussed in the study of Gariou-Papalexiou, Papadakis,
Manousou, and Georgiadu (2017).
Zhu, Thompson, Suares, and Peng (2019) looked into the effect of flipped
instruction on K-12 students' academic achievement by examining multiple
research studies on the flipped classroom and their results. The researchers
followed the Preferred- Reporting of Items for Systematic Reviews and MetaAnalyses statement (PRISMA) and looked into the databases that yielded 92
peer-reviewed research studies. The meta-analysis reveals that, compared with
the traditional approach, the flipped classroom is more effective on students'
academic achievement with an effect size of .5568 (large effect size according to
Cohen) as determined by the researchers. Furthermore, in terms of effect sizes
from mathematics and science subjects, results showed a significant increase by
0.61, p <.00. Finally, the effect sizes from the middle to high increased by .61,
p<.00.
Additionally, the studies of Bhagat, Chang, and Chang (2016) and Unal
and Unal (2017) examined student performance and yielded similar results. Unal
and Unal (2017) compared the effects flipped teaching model on student
performance, perceptions, and teacher satisfaction with the traditional model.
This study included pre-tests, post-tests, controlled and experimental groups,
and a descriptive survey of teachers and students on their perceptions. The
study showed that students in the flipped model scored higher in the post-test
than in the traditional. Regarding students' and teachers' perceptions of the
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flipped classroom, the students were commonly satisfied with the flipped
classroom method, and the teachers reported that flipped classroom was
successful for them. The study recommended that a teacher- communication be
in place, a short training session for both teachers and students be conducted,
and teachers ready the instructional materials gradually instead of doing them at
once.
The study of Bhagat et al. (2016) looked into how impactful and effective
the flipped classroom model is on mathematics learning in high school. It used a
pre-test/post-test design whereby 82 math students were grouped into two, the
experimental and control groups, and took pre and post-tests. Similar to Unal and
Unal's (2017) results, the outcomes of the study revealed that the flipped
classroom increased the learning success of the students in the experimental
group. The study also indicated that low achievers in the control group did not
surpass the performance of low achievers in the experimental group. The
researchers further concluded that the flipped classroom instruction might assist
high school low-performing students in increasing their learning in mathematics.
It further found that the flipped classroom is better than the conventional teaching
method as it is student-centered and low performers had more teacher-student
contact times, which echoes what Delozier and Rhodes (2016) discussed in their
study.
On the other hand, Sergis, Sampson, and Pelliccione (2018) investigated
"the impact of Flipped Classroom Model (FCM) on students' cognitive learning
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outcomes, but more importantly, on their internal dispositions and needs for
competence, autonomy, and relatedness" (p. 365). The study drew from the
findings of three action pieces of research on an Information and Computer
Technology (ICT) course in junior H.S., Algebra in H.S., and a Humanities course
in junior H.S. All of these studies used a quasi-experimental method of research.
They were also portions of action research procedures followed in this study.
Based on the analysis, the study reported that the FCM yielded a significant
increase in student learning, with the most considerable growth for the lowperforming students. In terms of student satisfaction, the analysis showed that
the students have high levels of satisfaction, specifically the low-performing
students. Likewise, for self-determination, students were reported to have higher
fulfillment of their 'self-determination needs.
Gariou-Papalexiou et al. (2017) and Altemueller and Lindquist (2017)
examined student behaviors around flipped classroom and yield similar results.
Gariou-Papalexiou et al. (2017) investigated the application of the flipped
classroom model in junior high school Biology. It was done in a class of 17
Biology students utilizing the educational platform Learning Activity Management
System (LAMS) on the topic of Photosynthesis using action research design.
Some of the conclusions reported by the researchers include that implementing a
"flipped classroom" had a significant effect on time management, efficient
detection and dealing with students' cognitive needs, increased student
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involvement and participation, and opportunities for students to study more
deeply.
The favorable effects of the flipped classroom in these research studies
show that the use of it can foster high-quality instructional practices such as
collaboration with colleagues, differentiated instruction, and immediate and
regular feedback (Altemueller & Lindquist, 2017). The flipped classroom can
likewise foster time management, meet students' cognitive needs (GariouPapalexiou et al., 2017), and increase teacher-student contact times (Delozier &
Rhodes, 2016; Unal & Unal, 2017). Additionally, the flipped classroom can
increase student achievement in science, including that of students with
disabilities, as revealed in the studies of Bhagat et al. (2016); Sergis et al. (2018),
Unal and Unal (2017); and Zhu et al. (2019). Students were satisfied with the
flipped classroom as revealed in the studies of Sergis et al. (2018); Unal and
Unal (2017). These results are geared toward teachers’ increased capacity to
provide quality science instruction to students, including the ones with disabilities,
and the increasing students’ science achievement as they receive flipped
classroom instruction.
One research study, however, found contradicting results relative to the
effects of the flipped classroom on the student's academic performance. Cabi
(2018) looked into the degree of effect of the Flipped Classroom Model on
students' academic achievement as well as the opinions of the pre-service
teachers about the model. The study used a mixed-methods approach whereby
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the quantitative data were obtained using two-way ANOVA for Mixed Measures,
and the qualitative data were attained using open-ended survey questions. The
study finished with 59 student- participants conducted in four weeks. The
students were grouped into experimental and controlled groups, whereby the
former received flipped classroom instruction, and the latter received the
traditional one. Pre-test, treatment, and post-test were done. The study revealed
that the differences between the scores of the experimental and control groups
were not statistically significant. The flipped classroom explained a very minimal
part of the total variance of the student's performance in the classroom.
Furthermore, qualitative data showed that students need help to learn new
concepts outside the classroom. Students need help getting motivated and are
concerned about the content and available resources.
Universal Design for Learning and Technology Integration in Instruction
To promote access to rigorous standards, educators continuously make
sure that students, especially the ones with disabilities and other academic
concerns, are given enough resources to facilitate learning. Universal Design for
Learning (UDL) was described as appropriate to meet this intent. It allows a
variety of ways to present the content, student demonstration of content learning,
and means of engagement. The work of Messinger-Willman and Marino (2010)
discussed the nature of UDL and how it can be used alongside assistive
technology (AT) to overcome barriers to access, the demonstration of learning,
and engagement. Making materials accessible to all students, including the ones
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with disabilities, will help them succeed in the classroom. With UDL, the students
with disabilities, including the ones who have problems formulating questions and
hypotheses, become more successful in the classroom. Messinger-William and
Marino (2010) supported, as reflected in the conclusion of their work that
teachers can further academic and functional outcomes through the use of UDL,
technology, AT in the classroom. One UDL technique that Pearson (2015)
modeled, in her paper, to university students is the use of the flipped classroom
model. The discussion, active learning activities, and comprehensive assessment
supported how the UDL in the form of the flipped classroom could provide
students with different avenues towards getting the information, being engaged,
and demonstrating learning from the content. To respond to the increasing
number of diverse students in colleges and universities, especially the ones with
disabilities, on the other hand, Schelly, Davies, and Spooner (2011) surveyed
college students on their perception of the implementation of UDL in tertiary
education classrooms. The findings pointed out that the students believe that
implementing UDL after the instructors have been trained may increase their
learning experiences, including that of the students with disabilities.
Three research studies were conducted to examine the effects of
technology on student's performance in a high school Biology course. All three
pieces of research yielded favorable results whereby students were described to
perform better in a high school Biology course using technology in the classroom.
These findings support how using technology as part of a Universal Design for
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Learning—making the presentation of content different from traditional—can
affect student learning.
The work of Gillani, Gujjar, and Choudhry (2008) looked into instructional
technology and its relative effectiveness in teaching Biology in high school. In this
experimental study with experimental and controlled groups, four chapters of the
Biology course were taught to both groups, and pre and retention tests were
administered afterward. The results showed that instructional technology as a
tool to teach Biology was more effective as it increased and enhanced the
students' motivation. In addition, the persons involved in the experimental group
showed significantly better retention than the control group-- as revealed in the
pre and retention tests.
Additionally, three research studies examined the impact of technology on
student’s academic performance in science and yielded favorable results.
Students who used technology to learn scienced performed higher that the ones
who did not. Yusuf and Afolabi (2010) researched how Computer Assisted
instruction (CAI) affects students, specifically, students' performance in high
school Biology. Analysis of Covariance (ANCOVA) was used to analyze pre-test
and post-test scores. The performances of two experimental groups,
Individualized Computer Aided Instruction (ICCAI) and Cooperative Computer
Aided Instruction (CCAI), and the control group were analyzed. The results
showed that between the experimental groups, the students in ICCAI performed
better on the post-test than the students in the CCAI group. Significant variances
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were noted in the post-test performance in favor of the two experimental groups.
Finally, students' exposure to technology and teachers' integration of the same,
regardless of the subject taught, have proven to have contributed a positive
impact on student performance.
The works of Delen and Bulut (2011) and Costley (2014) have likewise
supported this claim on the positive impact of technology on student’s
performance in science. The former looked into the effects of information and
communication technologies (ICT) on student success in math and science. The
researchers found out that although the availability of computers at school did not
provide a significant effect on the students, the access to ICT at home and the
student's confidence in using computers were essential predictors of math and
science performance, as revealed in Programme for International Student
Assessment (PISA) results. Exposure to ICT outside of school positively affects
students' performance. Costley (2014), on the other hand, reviewed the different
research studies that showed the positive effects of technology integration and
exposure to ICT on student performance. As reviewed by this researcher, the
works of, among others in the paper, Depasquale, McNamara, and Murphy
(2003); Keser, Huseying, and Ozdamli (2011); Herron (2010); Miller (2011), and
Kenney (2011) indicated that technology could foster motivation, engagement,
stimulation, understanding of the concept. The review also indicated that
technology is the best tool for English language learners and students with
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disabilities. Technology can further the development of higher-order thinking
skills.
Additionally, Liu and Cavanaugh (2011), as well as Gariou-Papalexiou et
al. (2017), investigated the impact of the Learning Management System (LMS)
on students' performance in Biology. The former used it as a virtual platform for
instruction, while the latter used it for the Flipped Classroom Model. In one of Liu
and Cavanaugh's (2011) findings, the time students spent in the LMS has
positively and significantly contributed to the student's performance in Biology.
On the other hand, Gariou-Papalexiou et al. (2017) concluded that the
implementation of Flipped Classroom had a significant effect on time
management, efficient detection and dealing with students' cognitive needs,
increased student involvement and participation, and opportunities for students to
study more deeply.
Finally, Demirdag (2014) proposes that ways to improve the performance
of students with learning disabilities in science classrooms should include
collaborating among teachers, setting high learning goals, effective teaching
strategies, and providing modifications. Using them when appropriate will
increase their chances of success.
Other Instructional Approaches
Aside from flipped classrooms and the use of technology, some scholars
also looked into instructional approaches that can assist students with disabilities
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in learning science content. The research studies reviewed below have looked
into these varied approaches and yielded favorable results.
The study by Wilson and Weston (2010) found that students with and
without disabilities learn, retain information, and show consistent improvement
after the teacher used differentiated instruction across all topic areas. The
conclusion shows the positive impact of differentiated instruction on student
achievement. On the other hand, Kennedy et al. (2017) gleaned that certain
multimedia professional development (P.D.) packages positively affect the
implementation of high-quality vocabulary instruction among students. The
efficacy of this package in science vocabulary instruction is the basis of this
determination. Finally, Clarke, Haydon, Bauer, and Epperly (2015) found that
response cards are a more effective teaching strategy than hand raising to
increase student participation and on-task behavior even without reinforcement.
Their research examined the effects of using response cards for student
response and on-task behavior with five students with intellectual disabilities in
science and social studies lessons. These non-traditional strategies, including
differentiated instruction, multimedia professional development package,
response cards, and the Flipped Classroom Model, are a few strategies that will
undoubtedly provide students with disabilities optimum access to the curriculum.
These promising strategies could build that bridge to narrow the gap.
Furthermore, an article by Tanner and Allen (2004) broke down to its
readers (teachers) how a Biology teacher can effectively engage students in
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Biology learning. They discussed how learning styles and multiple intelligences
link to classroom instruction. These ways include differentiating science
instruction, reflecting one's teaching style, and being explicit about diverse
learning styles. On the other hand, Bergey, Cromley, Kirchgessner, and
Newcombe (2015) compared the effects of the Diagram-based Restudy and the
Text-based Restudy—the two-spaced restudy interventions in Biology.
Researchers found out that students with low knowledge of Biology were
struggling with the diagram based restudy, which gives teachers an idea and
guides them in their approach to instruction, especially for those struggling with
Biology.
III. Conclusion
The extent of COVID-19 impact on student learning, especially that of
students with disabilities, is yet to be determined entirely. However, given the
projections of its adverse academic impact although scholars determined that
they will be impacted, COVID- 19 pandemic may have exacerbated the existing
science achievement gaps among students with disabilities. Therefore, it is
imperative that educators and policymakers explore different ways to narrow the
gaps and alleviate the impacts brought by the pandemic and school closures.
Based on this literature review, there has been a myriad of research
studies that support the positive effect of the flipped classroom to increase
instructional capacity among teachers to meet the needs of our students with
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disabilities. They include collaboration with colleagues, differentiated instruction,
immediate and regular feedback, time management, meeting students' cognitive,
and increased teacher-student contact times. Multiple research studies likewise
revealed that flipped classrooms increased student achievement, including
science achievement for students with disabilities. Likewise, studies on using the
universal design for teaching and technology integration yielded results favorable
to increasing science achievement of students with disabilities. Finally, other
approaches, such as differentiated instruction, high-quality vocabulary
instruction, and the considerations of learning styles and multiple intelligences
promote student achievement.
The education system has a long way to go to narrow the science
achievement gap among students with disabilities especially with what the
COVID-19 pandemic may have contributed. The road will continue to be steep.
However, if all educators, both in regular and Special Education, first
acknowledge the challenges of students with disabilities and endeavor to meet
their academic needs, both parties are off to an incredible journey. Likewise, if
both groups persevere and keep an open mind in embracing non-traditional
instruction, we will slowly but steadily close that gap and give our students with
disabilities the "right change." We can make alternatives to traditional teaching
be the bridge that narrows the science achievement gap among students with
disabilities post COVID- 19 pandemic.
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